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natural, 173-4 
Barium, determination in lake waters by neu- 
tron activation analysis, 346 
Barium-140, ion-exchange purification, 4 
recovery from irradiated uranium, 218 
Barium chlorides (BaCl,), properties as X-ray 
source target material, 64-5 
Beaches, movement of sediment on, tracer 
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activation, 335 
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potential applications of large, 167-8 
Beta particles, attenuation, comparison with 
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Books, neutron activation analysis, 337 
Borehole logging, development, 244-5 
Boron-10, production plant contract, 193 
use, in medical diagnosis and therapy, 287-92 
in neutron-capture therapy, 292 
Botrylis cinerea, gamma-radiation effects on, 
in strawberries, 50-1 
Brain, tumor detection by positron scanning, 
290 
Brazil, radioisotopes production in reactors, 
231 
soil phosphorus studies, 310 
Bromine, determination, in lake waters by neu- 
tron activation analysis, 347 
of residues in crops by neutron activation 
analysis, 335 
Bromine-82, properties as hydrological tracer, 
134 
use, in effluent disposal studies, 249 
in flow measurement of surface waters, 
135, 246 
in groundwater studies, 137 
in road-surfacing problems, 252 
Brookhaven National Laboratory (BNL), 
production of **Mg, 9, 10 
radioisotopes distribution and research, 
89-92 
radioisotopes production, 9, 10, 12-15, 89-92 
cost data, 90 
half-lives, 13 
procedures and manual, 12-15 
shipment, 90 
shipping form, 13 
Brookhaven Procedures Manual, review, 
89-90 
Bulgaria, radioisotopes production in reactors, 
232 
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Cadmium, determination in Al and Pb by neu- 
tron activation analysis, 348 
epithermal neutron transmission, 152 
use in radiation capsules, 153 
Cadmium-109, use, in sediment-density gages, 
125 
in sediment-movement gage, 248 
Calcium, model of metabolism in rats, 299 
Calcium-45, AEC production withdrawal, 317 
separation and purification, 295 
use in medical diagnosis and therapy, 287-92 
Calcium-46, availability and cost, 194 
Calcium-47, price increase, 317 
Calcium-48, determination in meteorites by 
neutron activation analysis, 335 
Calcium-49, determination by photoneutron 
counting technique, 343-4 
California Nuclear, Inc., Lafayette, Ind., waste- 
disposal licensing, 193 
California Research Corporation, Richmond, 
river flow measurement using au, 185-8 
Csutornium-252, production, 202 
Carbon, assimilation in photosynthesis and 
chemoautotrophy, 297-8 
Carbon-11, use in plant tracing studies, 303 
Carbon-14, determination, in carbon dioxide, 
257-8 
in methane, 257 
price reduction, 317 
production, 202 
properties as hydrological tracer, 134-5 
tracer applications, 203° ~ 
use, in age estimation, 192 
in deep groundwater dating, 139-40, 243 
in insect studies, 305 
in medical diagnosis and therapy, 170-1, 
287-92 
in milk secretion studies, 304 
in nucleic acid tagging, 298 
in plant tracing studies, 303 
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description, 267 
Catalysis, use of radioisotopes in, 211-12 
Catalysts, radiation-energy transfer mecha- 
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Cerium, extraction mechanism into phos- 
phorus-containing acids, 228-9 
Cerium-137, production capabilities and costs, 
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Cerium-144, characteristics of shipping 
facilities, 218-20 
concentration processes at Hanford Isotopes 
Plant, 112-17 
dose rate from enameled sources, 162-3 
propertics for use as heat source, 102 
recovery processes, 215, 218, 221-2, 224 
use, in thermoelectric generators, 283, 316 
in vitreous enamels, 160-1 
Cesium, extraction mechanism into phosphorus- 
containing acids, 228-9 
Cesium-132, use in Japanese medical field, 
170-1 
Cesium -137, capabilities and characteristics 
for process application, 261 
characteristics of shipping facilities, 218-20 
concentration processes at Hanford Isotopes 
Plant, 111-16 
FDA approval as gamma source, 194 
production capabilities and costs, 119 
properties for use as heat source, 102 
recovery processes, 202, 217, 218, 224-5, 
226, 227 
use, in density gages, 140, 316 
in medical diagnosis and therapy, 287-92 
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Chalcocite, adsorption of *Cu, 33 
Chemical processing, beta-source development 
and application, 158-68 
G value obtained in commercial, 159 
use of power reactors in, 267-9 
Chemical processing plants, conceptual de- 
scription, Hanford Isotopes Plant, 103-11 
Chemical reactions, kinetics, Méssbauer effect 
study, 145 
Chemistry 
See Radiation chemistry and Recoil 
chemistry 


Chemoautotrophy, carbon assimilation in, 297-8 


Chemonuclear processes, development, 266 
Chemonuclear reactors, description, 267 
Chlorine, determination in lake waters by neu- 
tron activation analysis, 346 
Chlorine-36, properties as hydrological tracer, 
134 
Chlorine-38, determination by photoneutron 
counting technique, 344 
Chromium, determination in Al and Pb by neu- 
tron activation analysis, 348 
Chromium -51, medical uses, regulations 
change, 93 
production data, 15 
properties as hydrological tracer, 135 
use, in animal pathological studies, 304 
in human blood-volume studies, 301 
in medical diagnosis and therapy, 170-1, 
287-92 
Citric acid, use in ion-exchange separation, 
3-5 
Civil engineering, tracer applications, 251-2 
Clathrates, use of “Kr for radiographic 
sources, 62-7 
Coal 


See also Lignite 

analysis for Al, O,, and Si by neutron activa- 
tion, 335 

fluidization-unit description, 20-2, 25 

gamma spectra of activated tracer samples, 
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heat value, determination by activation analy - 


sis, 18 
impurity removal, fluidized-bed efficiency, 
25-6 
mixing -rate studies using radioisotopes, 19, 
22-3 
separation of fractions, effect of density, 
23-7 


effect of particle size, 18-23 
use of radiotracers in research, 18-27 
Coatings, radiation curing on building materials, 
264 
Cobalt, determination in Al and Pb by neutron 
activation analysis, 348 
Cobalt-57, use in medical diagnosis and 
therapy, 170-1, 287-92 
Cobalt-58, medical uses, regulations change, 93 
use in medical diagnosis and therapy, 287-92 
Cobalt-60, capabilities and characteristics for 
process application, 260-1, 264, 265 
gamma dose rates from shielded and un- 
shielded power sources, 75, 78-9 
medical uses, regulations change, 93 
physical properties as power source, 80 
price reduction by AECL, 318 
production, 11, 202 
production yields, variations with neutron 
flux, 12 
properties as hydrological tracer, 135, 244 
slug fabrication and irradiation costs at SRP, 
89 
use, in commercial! irradiation units, 316-17 
in density gages, 140 
in groundwater flow measurements, 241 
in medical diagnosis and therapy, 170-1, 
287-92 
as Méssbauer source, 140-3 
in radiosterilization of medical supplies, 
comparison with electron beams, 321-8 
in sand-transport studies, 138 
in snow gages, 42, 247 
in soil-moisture studies, 302 
in teletherapy, 292 
Cockcroft-Walton accelerators, use as neutron 
source, 330 
Coincidence counters, design for Cu-ores sort- 
ing device, 31-2 
Complexing agents, use in fission-product ex 
traction, 222 
Compound reactors, use in radiation chemical 
processing, 267-8 
Computers, development for use in nuclear 
medicine, 288 
use in gamma -spectra analysis, 207 
Conferences, on “C and *H dating, 192 
on Clinical application of nuclear medicine, 
191-2 
Japanese, radioisotopes use in nuclear 
medicine, 171 
on low-energy X-ray and gamma sources, 
95-6, 190-1 
modern trends in activation analysis, 319 
papers from Third Geneva, 199-310 
radioisotope technology and economics, 86-92 
use of radioisotopes in hydrology, 133-40 
Consumer goods, use of radioisotopes in, 
criteria for approval, 313-15 
Control systems 
See Process control 
Coppef, determination in lake waters by neu- 
tron activation analysis, 347 
magnesium deposition on, cleaning proce- 
dures, 7-8 
Copper -64, adsorption by Cu ores, 33-4 
counting techniques in Cu ores, 31 
Copper ores, activation by adsorption of “Cu, 
33-4 
activation analysis for Cu content, 29-31 
sorting -device description, 31-3 
Cosmic radiation, human dose rates from, 
173-4 
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Cracking, radiation-thermal, of hydrocarbon 
and oil stocks, 269-72 
Crime detection, use of activation analysis, 95, 
335-6 
Cross sections, alpha particle, in Mg produc - 
tion reactions, 9 
proton, in 26mg production reactions, 8-9 
Crystals, lattice vibrations, study using Méss- 
bauer effect, 145 
Cuprous oxide, high-dose gamma-flux mea- 
surement, 253-4 
Curare, action on nerve influx transmission, 300 
Curium, extraction mechanism into phosphorus - 
containing acids, 228-9 
Curium-242, processing at Hanford Isotopes 
Plant, 121 
production, 202 
Curium-244, processing at Hanford Isotopes 
Plant, 121 
production, 202 
Cyclotrons 
See BNL 62-in. cyclotron and ORNL 86-in. 
cyclotron 
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D2EHPA, use in fission-product extraction, 
222-4, 226 
Data tabulations, radiation characteristics and 
shielding of power sources, 76-7 
Dating, groundwater studies using Mo 139-40, 
243 
use of “C and °H in, conference, 192 
Decay, radiation production processes, calcu- 
lation of, 74-5 
Deep Water Isotopic Current Analyzer 
(DWICA), development, 132, 205 
Density gages, choice of most suitable radio- 
isotopes, 256 
development of sediment, 125, 316 
gamma-scattering, use in coal industry, 18 
radioisotopes use in snow measurements, 
41-7, 132 
use in riverbed variation measurements, 140 
Department of Agriculture 
See Agriculture 
Detergents, development of biodegradable, 265 
Deuterium, separation methods, 238 
di-2-ethylhexyl phosphoric acid 
See D2EHPA 
di-2-isoamyl methyl phosphonate 
See DiAMP 
DiAMP, use in fission-product extraction, 222 
Diethylenetriaminepentaacetic acid 
See DTPA 
Diffusion 
See Self-diffusion 
Direct conversion, list of Geneva Conference 
papers on, 284-5 
Romashka reactor description, 284 
Dispersion, mechanics in groundwater flow, 
243-4 
tracer measurements of river flow, 246-7 
Distillation, fission-gas recovery, 217 
vacuum, magnesium purification by, 7 
Division of Isotopes Development, reorganiza- 
tion chart, 92 
Dowex 50, use as ion-exchange material at 
ORNL, 2 
Drugs 
See Pharmaceuticals 
DTPA, radiation decomposition, 4 
use in ion-exchange separation, 3-5 


Ecology, insect pests studies, 304-5 
Economics, beta irradiator for films and 
fabrics, 167 
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comparison of electron-beam and gamma- 
irradiation facilities, 327-8 
Hanford Isotopes Plant costs, 114-21 
neutron transmutation doping of semicon- 
ductors, 156-7 
radiation sources, ‘“’Pm fabrication, 62 
radioisotope production, conference sum- 
mary, 86-92 
EDTA, radiation decomposition, 4 
use in ion-exchange separation, 3-5 
Education and training, ORINS mobile-isotope- 
laboratories schedule, 193-4 
ORINS 1965 course schedule, 193 
Effluents, disposal evaluation, 249 
Electron beams, comparison with gamma 
sources for radiosterilization, 321-8 
Electronic equipment, design for Cu-ores 
sorting device, 31-2 
development and applications, 206 
development for use in nuclear medicine, 
287-8 
maximum allowable radiation-dose determi- 
nation, 74 
Eluting agents, properties for ion-exchange 
separation, 3-5 
Enamels 
See Vitreous enamels 
Ethane, analysis for tritium, 258 
Ethicon G.m.b.H., Hamburg, West Germany, 
commercial irradiation unit construction, 
316-17 
Ethicon, Inc., Somerville, N. J., radiosteriliza- 
tion of medical supplies, comparison of elec- 
tron beam and gamma plants, 321-8 
Ethyl bromide, estimated reactor-irradiation 
production rates, 269 
production and properties of radiation 
processed, 262-3 
Ethylene, radiation polymerization, 265 
Ethylenediaminetetraacetic acid 
See EDTA 
European Nuclear Energy Agency (ENEA), 
Seibersdorf food-irradiation program, 317 
Europium-155, recovery from fission products, 
222-3, 224 
Extraction columns, description for fission- 
product separation, 223 


Fabrics 
See also Textiles 
beta-irradiator design for, 164-6 
Fats 
See Sulfolipids 
Ferrocyanide molybdates, properties for ion 
exchange in acid medium, 224-5 
Ferrocyanide tungstates, properties for ion ex- 
change in acid medium, 224-5 
Fertilizers, agricultural studies using labeled, 
302 
Films, beta-irradiator design for, 164-6 
Fish, radiopasteurization, 306 
studies using radiotracers, 304 
Fission products, Hanford recovery plant 
proposal, 316 
production and separation, 83-4, 89, 201-2, 
215-38 
recovery processes in the Soviet Union, 220-4 
short-half-life, production at ORNL, 89 
Flies, dispersal tracing, 305 
Florida, regulation of radioactive materials, 
93 
Flow gages, development, hydroelectric turbine 
rating, 127-9 
Fluidized-bed separation, coal, effect of par- 
ticle density, 23-7 
effect of particle size, 18-23 
fluidizer and associated apparatus de- 
scription, 20-2, 25 





Fluids, radiation effects, chemical change 
tracing methods, 273 

Fluorine-18, production and processing, 90 

Food 


See also Seafood and specific foods 
disinfestation by irradiation, 306 
irradiation, Seibersdorf project appoint- 

ments, 317 
radiation pasteurization, 50-3, 264, 306 
radiation processing, packaging- materials 

approval, 194 
wholesomeness of irradiated, 305-6 

Food and Drug Administration, radiation- 
processing rulings, 194 
Frits, composition of beta source, 161 
Fruits, radiation preservation, 306, 317 
Fuel elements, spent, evaluation as process 
radiation source, 261 
Fungi 
See Botrytis cinerea 
Fungicides, tracer studies on plants, 303 
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G value, definition and levels obtained in 
chemical processing, 159 
gamma-initiated chemical reactions, 268 
Gages 
See Density gages, Flow gages, Moisture 
gages, Strain gages, and Thickness gages 
Gallium-72, determination by photoneutron 
counting technique, 344 
Gamma probes, snow-density measurement, 
44-7 
Gamma radiation, attenuation, comparison with 
beta radiation, 159 
comparison with electron beam for radio- 
sterilization, 321-8 
effects, on eluting agents, 4 
on fluids, tracing of chemical changes, 273 
on Shasta strawberries, 50-3 
emission rate and energy from Co, 80 
high-dose measurement using Cu,O, 253-4 
levels from isotopic heat sources, calcula- 


tion, 74-5 
Mossbauer emission, properties and uses, 
140-6 


Gamma sources, development and applications 
conference, 190-1 
development for radiography uses, 67-70 
production, properties, and uses, confer- 
ence program, 95-6 
Gamma spectra, activated coal for tracer use, 
20 
activated Cu ores, 30 
analysis, automated-system development, 
206-7, 334 
by spectrum stripping, 334 
measurement from ™‘Am sources, 69 
Gamma spectrometers, use in activation analy- 
sis, 332 
Gas centrifuge, stable isotope separation, 238 
Gases, enriched, distributed by Mound Labora- 
tory, 94 
radiation treatment, use of tube-shaped beta 
source, 275-6 
radioactive, handling practices at ORNL, 89 
radiography using extended sources of, 
274-5 
Gasoline, radiation-thermal cracking yields, 2” 
Geiger counters, design and testing of flexible 
tube, 34-7 
Gemini III, preparation and testing of 2p 
sources, 311-13 
General Electric Company, 630A reactor de- 
scription, 268 
Genetic code, control of protein synthesis by, 
298-9 
Genetics 
See Mutations 
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ee Geneva Conference (1964), papers on isotope Hydroclones, impurity removal from coal, Iron-55, source development for radiography 
90 production and application, 199-310 tracer studies, 25-7 uses, 67 
; Germanium, semiconductor-junction prepara- Hydrogen isotopes Iron-57, use in Méssbauer effect studies, 140-6 
tion and properties, 154-6 See Deuterium and Tritium Iron-59, AEC production withdrawal, 317 
Germanium systems, Ge-Si, thermoelectric- Hydrogen peroxide, effect on scintillating ion- use in medical diagnosis and therapy, 170-1, 
oa conversion characteristics, 278-9 exchange resins, 40 287-92 
use in thermoelectric generators, 282 Hydrogen sulfide, analysis for tg 258 Iron ores, transportation in pipelines, wear 
06 Gold, determination in lake waters by neutron Hydrology, applications of radioisotope tech- studies, 253 
rials activation analysis, 347 nology, 124-40, 239-49 Irradiation facilities 
Gold-198, price increase, 317 See also Beta irradiators, Marine Products 
properties as hydrological tracer, 135 Development Irradiator (MPDI), and 
a- separation and purification, 295 ! Teletherapy units 
tracer applications, 203 commercial-unit construction, 316-17 
use, in flow measurement of surface waters, Ice, layer detection in snowpacks, 45-6 description, insect control in grain, 93-4 
136, 185-8, 246 Illuminators, use of ““"Pm in automobile lock, design, for film, fabric, and packages, 164-5 
aes in hydroelectric turbine rating, 127-9 315-16 of Co for radiosterilization, 324, 326 
in medical diagnosis and therapy, 170-1, Industry of electron accelerator for radiosteriliza- 
287-92 See also Mining industry and Petroleum tion, 325 
in reproduction studies, 304 industry Irradiation services, price changes, 317-18 
3 Grafting, irradiation, methacrylic acid—styrene radiographic source development, 55-70 Isotope production, AEC changes, 317 
on polypropylene, 163-4 radioisotope production and utilization, 201-7 AEC withdrawal procedures, adopted, 315 
Grain, disinfestation by irradiation, 93-4, 306 Insecticides, tracer studies, 305 public comment, 94 
Greece, trace-element determination in lakes, Insects, ecology studies using tracers, 304-5 price changes, 317-18 
345-7 eradication by radiation sterilization, 305 safety precautions in processing, 174-6 
™ Groundwater physiological studies using tracers, 305 Isotope separation, methods for stable, 237-8 
See also Water radiation eradication from grain, 93-4, 306 
268 carbon dating, 139-40 International Atomic Energy Agency (IAEA), 
3 dispersion phenomena, 243-4 Seibersdorf food-irradiation program, 317 J 
risture hydrology, radioisotopes applications, Iodine, determination in lake waters by neu- 
5 gages 239-45 tron activation analysis, 346 Japan, status of radioisotopes use in medicine, 
iron single-well method for velocity measure- lodine-125, source development for radiography 170-1 
ment, 240-1 uses, 67-9 
_— tracer studies, 129-31, 136-7, 241-4 use in medical diagnosis and therapy, 170-1, 
: tritium dating, 132, 192 287-92 K 
cca wit lodine-131, medical uses, regulations change, 
93 Kansas, regulation of radioactive materials, 
adio- H price increase, 317 192 
properties as hydrological tracer, 134, 244 Kidneys, radioisotope renography, 289 
Halogens radiation properties, 82 scanning techniques, 290 
ges, 27 See also specific halogens, e.g., Chlorine sorption from milk, use of scintillating Kinetic analysis, application in metabolic 
. determination by neutron activation analysis, resins, 40 studies, 299-300 
80 335 use, in animal pathological studies, 304 Krypton-85, development as beta source, 160 
253-4 Hanford Isotopes Plant, Richland, Wash., in DWICA, 205 enrichment by thermal diffusion, 318 
heute capital and operating costs, 114-21 in flow measurement of surface waters, price increase, 317 
conceptual description, 103-11 136, 246 ' radiographic source design, spectrum, and 
oan joint proposal selected, 316 in groundwater studies, 137, 241 applications, 62-7 
a production of alternative isotopic sources, in medical diagnosis and therapy, 170-1, recovery processes, 217, 218 
—_— 121 287-92 tracer applications, 203 
; production processes, 111-18 in mineralized water dilution studies, 130 use, in air-density measurements, 203 
7-70 radioisotopes-processing program, 99-122 in road-surfacing problems, 251-2 in medical diagnosis and therapy, 170-1, 
ili. Status as of October 1964, 121-2 in saltwater -freshwater interface studies, 287-92 
Hastelloy C, use in radioisotope encapsulation, 129 in petroleum-recovery studies, 131-2 
nen aa ‘ wy in soil-moisture studies, 302 as sediment tracer, 127 
eat, reaction of man to severe, 301 lodine-132, decay scheme, 83 
Heat sources, development, for electric-power production, 82-5 
aad generators, 201-2 properties as hydrological tracer, 134 L 
for rocket motors, 202-3 radiation properties, 82 
isotopic, energy-production properties, 73, separation from Te 84-5, 91 Labeled compounds 
9 277-8 use in medical diagnosis and therapy, 82, See also Tracers 
on ae production, Hanford plant design, 100, 170-1, 287-92 sorption from solutions, use of scintillating 
103-11 Ion exchange, column configurations used at resins, 40 
on, 238 n-Heptane, radiation-thermal cracking, 269 ORNL, 5 use in medical diagnosis, 287-90 
Label oa mobilities in weeds, 303 column preparation and loading, 2-3 Labels, regulations for radioisotope containers, 
exadecane sulfonic acid, estimated reactor - development of scintillating resins, 37-41 192 
an irradiation production rates, 269 fission-product recovery, 216-17, 218, 222, Lakes, analysis for trace elements by activa- 
p Histamine, C labeled, sorption by scintillating 227, 228 tion analysis, 345-7 
RNL, 8 Sesins, 40 kinetics in soil systems, 302 sediment-density measurements, 124-5 
‘ : Holmium-166, radiography with solutions of, radiation decomposition of resins, 2 Lanthanum-140, determination by photoneutron 
— 274-5 radioisotopes separation-process develop- counting technique, 344 
ields, 270 Humas beings ment, 1-5 recovery from irradiated uranium, 218 
— See Man recovery, of “"Cs, 226 Lead, analysis for trace impurities by neutron 
flexible Hungary, radioisotopes production in reactors, of “"Cs and “Sr in acid medium, 224-5 activation analysis, 348-9 
2p 233 =e use in Hanford Waste Management Program, effectiveness as "Co-source shielding, 78-9 
Hydrazine, radiation production from am- 111-18 filtration effect on ®Kr X-ray sources, 64 
monia, 266 Iridium-192, tracer evaluation in groundwater Lead chlorides (PbCl,), properties as X-ray . 
tor de- Hydrocarbons studies, 244 source-target material, 64-5 
See also specific hydrocarbons, e.g., use in medical diagnosis and therapy, 287-92 Lead systems, Pb-Te-Sn, thermoelectric- 
on Methane Iron, determination in Al and Pb by neutron conversion characteristics, 278-9 
radiation-thermal cracking, 269-72 activation analysis, 348 Lead telluride, thermoelectric-conversion 
Hydrochloric acid, effect on scintillating ion- effectiveness as “Co-source shielding, 78-9 characteristics, 278-9 


exchange resins, 40 model of metabolism in rats, 299-300 Leaves, absorption and loss of nutrients, 303 
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Level indicators, choice of most suitable ra- 
dioisotopes, 256 
Licensing, exemption of 4™Dm illuminators, 
315-16 
general, exempt quantities of radioisotopes, 
179-80 
medical use of radioisotopes, 286 
ownership of radioisotopes, regulations 
change, 93 
radioisotopes in consumer goods, criteria for 
approval, 313-15 
specific, requirements, 179 
waste disposal, 193 
Lignite, use as fission-product ion exchanger, 
227 
Limestone, effect on soil phosphorus avail- 
ability, 310 
Liquids 
See also specific liquids, e.g., Toluene 
radiation treatment, use of tube-shaped beta 
source, 275-6 
radiography using extended sources of, 


274-5 
Literature reviews, neutron activation analysis, 
337 ° 
production and applications of isotopes, 
196-7 


Lithium, isotopes-separation methods, 238 

Liver, gamma-ray scintillation scanning, 289 

Locks, illuminators, use of "Pm in automo- 
bile, 315-16 

Locusts, physiology using tracers, 305 

Lutetium-177, use in chest radiography, 69-70 


M 


Magnesium, purification and target fabrication, 
7-8 
Magnesium-28, half-life, 8-9 
production, state of the art, 8-10 
yield and specific activity, 9, 10 
use in nutrition and metabolism studies, 304 
Magnetic fields, direction and strength, mea- 
surement using Mossbauer effect, 141-3 
Man, adaptation to high altitudes and heat 
stress, 301 
chest radiography, portable-system devel- 
opment, 69-70 
dose rates from medical, radioisotopic, and 
natural radiations, 173-4 
life-span, shortening by various factors, 173 
maximum allowable radiation-dose determi- 
nation, 74 
radiation exposure, analysis of 1945-1962 
accidents, 181-5 
radiation and weightlessness effects on blood 
cells, 311-13 
Manganese, determination in lake waters by 
neutron activation analysis, 346 
Manganese-56, determination by photoneutron 
counting technique, 343 
Manuals, radioisotopes production and process- 
ing, 10-15, 89-90 
Marine Products Development Irradiator 
(MPDI), dedication, 195 
Marsh, H. S., Ltd., construction of Co irra- 
diation unit, 316-17 
Martin Marietta Co., fission-product recovery- 
plant proposal, 316 
Mass-activity relations, selected nuclides, 1 
Medical supplies, radiation sterilization, 263, 
316-17 
radiosterilization, comparison of electron- 
beam and gamma-irradiation plants, 321-8 
Medicine, clinical application of nuclear, con- 
ference, 191-2 
disposition of antibilharzial antimony drugs, 
295-6 
radiographic source development, 55-70 
radioisotopes use in Japan, 170-1 
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separation and purification of radioisotopes 
used in, 294-5 
use, of 1, 82 
of isotopes and radiation sources, 286-92 
Mercury-203, use in medical diagnosis and 
therapy, 170-1, 287-92 
Metabolic studies, interpretation by kinetic 
analysis, 299-300 
Metals 
See also Alkali metals and specific metals 
analysis for O, by neutron activation, 335 
interatomic action studies, 210 
radiation effects, 210 
self-diffusion studies, 209 
Meteorites, analysis for rare earths by neutron 
activation, 335 
Methacrylic acid—styrene polymers, irradia- 
tion grafting on polypropylene, 163-4 
Methane, analysis for MC, 257 
Methanol, effect on scintillating ion-exchange 
resins, 39 
Methionine, '*C labeled, sorption by scintil- 
lating resins, 40 
Microbes, pathogenic, elimination by radiation, 
306 
Milk, “*I sorption by scintillating resins, 40 
secretion in animals, tracer studies, 304 
Milking systems, development at BNL, 91 
Minerals 
See also specific minerals, e.g., Chalcocite 
digestibility and distribution in animals, 304 
Mines, seepage tracing using tritium, 242 
Mining industry, radioactive tracer uses, 
18-34 
Moisture gages, radioisotopes use in snow 
measurement, 41-7 
use in coal industry, 18 
Moon, surface analysis by neutron activation, 
336 
Mosquitoes, dispersal tracing, 305 
Mossbauer effects, applications, 140-6, 205 
literature coverage on, 143-4 
Motion pictures, “Neutron Activation Analysis,” 
availability, 337 
Mound Laboratory, enriched gaseous -isotopes 
distribution, 94 
radioisotope production and sales, 89 
MPDI 
See Marine Products Development Irra- 
diator 
Mutations, radiation induction in plants, 
303-4 


N 


Naphtha, radiation-thermal-cracking yields, 
270 
Navigational aids, operation of Sr powered, 
94-5 
Neodymium-151, determination by photoneu- 
tron counting technique, 344 
Neptunium, extraction mechanism into 
phosphorus-containing acids, 228-9 
Nerves, action potential, formation and prop- 
agation theory, 300 
effect of curare on electric response, 300 
Neutron activation analysis 
See Activation analysis 
Neutron-capture therapy, reactor use in, 292 
Neutron flux, effect on Co production yields, 
12 
Neutron generators, operation at BNL, 90-1 
Neutron probes, snow-density measurement, 
44-5 
Neutron sources, performance and availability 
for activation analysis, 329-31, 332-3 
Neutrons, epithermal, transmission in cadmium 
plates, 152 
levels from isotopic heat sources, calcula- 
tion, 74-5 





transmutation doping of semiconductors, 
149-57 
use in plant breeding, 305 
Nitric acid, effect on scintillating ion-exchange 
resins, 39 
extraction mechanism into phosphorus- 
containing acids, 228-9 
Nitrogen, determination by neutron activation 
analysis, 335 
Nitrosylruthenium nitrato complexes, be- 
havior in TBP-HNO, system, 230 
Nondestructive testing, use of “'Dm sources, 
60 
North Carolina, regulation of radioactive ma- 
terials, 93 
Novawood 
See Wood-plastic material 
Nuclear explosions, neutron-rich isotopes 
production in, 192-3 
Nuclear Materials & Equipment Corp., Apollo, 
Pa., contract for B production plant, 193 
Nucleic acids, tagging, genetic studies, 298-9 
Nuclides, systematics, periodic system pro- 
posal, 213 
Nutrition, tracer applications in animals, 304 


Oo 


Oak Ridge Institute of Nuclear Studies (ORINS), 
courses in use of radioactive materials, 
193 
mobile-isotope-laboratories schedule, 193-4 
Oak Ridge National Laboratory (ORNL), en- 
richment of SxKr, 318 
exchange purification of radioisotopes, 1-5 
isotopes availability, 194 
preparation and testing of **P sources, 
311-13 
radioisotope distribution program, 87-9 
radioisotope operations flow chart, 14 
radioisotope production changes, 317 
radioisotope production procedures, manual, 
12-15, 89 
radioisotope production and sales data, 88-9 
Target Fabrication Center activities, 5-8 
Oceanography, radioisotope applications, 203-4 
sediment-density meter development, 316 
Odontology, forensic, '*I radiography applica- 
tions, 68-9 
Oils 
See Petroleum 
Olefins, radiation-thermal-cracking yields, 21) 
Ores 
See a!so specific ores 
activation, separation studies, 28 
concentration, use of radiotracers, 27-34 
Organic compounds 
See also specific compounds, e.g., Ethyl 
bromide 
accelerated isotopic labeling, 310 
identification using activation analysis, 297 
ORNL 
See Oak Ridge National Laboratory (ORNL 
ORNL 86-in. cyclotron, irradiation services, 
price changes, 317-18 
radioisotope production, 89, 202 
Oxygen, determination, by delayed-neutron 
counting, 340-1 
by neutron activation analysis, 335, 336-7 
Oxygen-15, use in medical diagnosis and 
therapy, 170-1, 287-92 
Oxygen-18, determination by neutron counting 
from alpha bombardment, 344-5 
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Packages, beta irradiator design for, 164-6 
Packaging materials, use in radiation proces® 
ing of foods, 194 
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Paints, activation analysis identification, 95 
radiation curing on building materials, 264 
Palladium-109, development as beta source, 
160 
Palladium-110, separation and purification, 295 
Pasteurization 
See Radiation pasteurization 
Peat, use as fission-product ion exchanger, 
227 
Pesticides, determination of residues in crops 
by activation analysis, 335 
Petroleum, fluid dynamics of repressured 
reservoirs, 131-2 
natural evolution, radiation effects, 272-3 
radiation-thermal cracking, 269-72 
Petroleum industry, use of neutron activation 
analysis in, 335 
Pharmaceuticals, receptor studies using tagged 
curare, 300 
Phosphoric acid, di-2-ethylhexyl, solvent ex- 
traction of Sr and Ce, 111-12 
Phosphorus, availability in soils, effects of 
liming, 310 
solvent-extraction properties of acids con- 
taining, 228-9 
Phosphorus-32, price increase, 317 
properties as hydrological tracer, 134 
source preparation and testing for Gemini III, 
311-13 
use, in fertilizer tracing in natural waters, 
304 
in insecticide tracing, 305 
in medical diagnosis and therapy, 287-92 
in mineralized water dilution studies, 130 
in nucleic acid tagging, 298 
in reproduction studies, 304 
in salt water —freshwater interface studies, 
129 
in soil-moisture migration studies, 130 
Phosphotungstates, exchange properties for 
fission products, 226 
Photographic film detection, use with scintil- 
lating resins, 41 
Photomultiplier tubes, development and ap- 
plications, 206 
Photoneutron emission, counting device, 343 
use in activation analysis, 341-4 
Photosynthesis, carbon assimilation in, 297-8 
Physics, use of isotopes in research, 209-10 
Pipes, wear in iron-ore transportation, 253 
Plants, breeding, use of radiation, 305 
mutation induction by irradiation, 303-4 
pathology studies using tracers, 303 
physiology studies using tracers, 303 
sulfolipid structure determination in green, 
296 
Plastics 
See also Wood-plastic material and spe- 
cific plastics 
use in segmented, flexible-tube counters, 36 
Plutonium, extraction mechanism into phos- 
phorus-containing acids, 228-9 
Plutonium-238, production, 202 
Poisons 
See Curare 
Poland, radioisotopes production in reactors, 
233-4 
Pollution, air, activation analysis study, 337 
nuclear techniques in water studies, 248-9 
Polonium-210, production procedures at 
Mound Laboratory, 10-11 
use in thermoelectric generators, 282-3 
Polyethylene, production and properties of 
radiation processed, 262 * 









Polymerization, of ethylene, 265 
grafting, use of beta radiation, 163-4 
induction by radiation, 210-11 

Polymers 
See also specific polymers, e.g., Meth- 
acrylic acid—Styrene polymers 

Study using Méssbauer effect, 145 
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Polypropylene, irradiation grafting on meth- 
acrylic acid—styrene polymers, 163-4 
radiation processing, dyeability improve- 

ment, 265 
Potassium, determination in lake waters by 
neutron activation analysis, 347 
use in nerve-action studies, 300 
Potassium-40, use in Japanese medical field, 
170-1 
Potassium-42, use, in insect studies, 305 
in Japanese medical field, 170-1 
Precipitation, fission-product recovery, 216- 
17, 218, 226 
Probes 
See also Gamma probes and Neutron probes 
development for groundwater velocity mea- 
surement, 240-1 
Process control, use, of neutron activation 
analysis in, 337 
of radiotracers in, 203-4 
Promethium, extraction mechanism into 
phosphorus-containing acids, 228-9 
Promethium-147, characteristics of shipping 
facilities, 218-20 
concentration processes at Hanford Isotopes 
Plant, 112-18 
dose rate from enameled sources, 162 
ion-exchange purification, 3-4 
licensing exemption, use in lock illuminators, 
315-16 
production capabilities and costs, 119 
properties for use as heat source, 101, 
102-3 
radiographic source design, spectrum, and 
applications, 58-62 
recovery processes, 218, 222, 224 
use, in medical diagnosis and therapy, 
287-92 
in vitreous enamels, 160-1 
Protein, synthesis, control by genetic code, 
298-9 
Pulse-height analyzers, development and ap- 
plications, 206 
use in neutron activation analysis, 331-2 
Pumps, design of recycling, for beta irradiator, 
165, 167 
Pyrites, removal from coal, fluidized-bed ef- 
ficiency, 25-6 
sulfur, activation for tracer use, 24-5 


Q 


Quartz, adsorption of “Cu, 33 
Quinoline, use in technetium extraction, 229 


Radiation 
See also Background radiation, Beta 
particles, Cosmic radiation, Gamma ra- 
diation, and Neutrons 
choice of characteristics in gaging problems, 
256 
effects, on compounds, Mossbauer effect 
study, 145 
on crude oils, 272-3 
on foods, 305-6 
on human blood cells, 311-13 
in metals and alloys, 210 
levels encountered in space, 74 
mutation induction in plants, 303-4, 305 
use in polymerization studies, 210-11 
Radiation capsules, design and fabrication for 
transmutation doping, 153 
Radiation chemistry, development, 210-12 
Radiation-detection instruments 
See also Coincidence counters, Geiger 
counters, Scanning equipment, Scintillation 
counters, and Whole-body counters 
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development for activation analysis, 331-2 
gas counting at atmospheric pressure, 
257-8 
shielding from isotopic power sources, 74 
Radiation detectors 
See also Photographic film detection, 
Scintillation detectors, and Semiconductor 
detectors 
development, for radio-snow gages, 42-3 
for use in nuclear medicine, 288 
development and applications, 205-7 
Radiation doses, calculation for isotopic- 
power-source shielding, 73-4 
exposure standards in isotope processing, 
174 
levels from beta-source vitreous enamels, 
162-3 
measurement for shielded and unshielded 
Co sources, 75, 78-9 
total average exposure of man, 173-4 
Radiation effects - 
See under Radiation and specific mate- 
rials 
Radiation pasteurization 
See also Radiation sterilization 
food-packaging- materials approval, 194 
of fresh foods, 50-3, 306 
program development, 264 
Seibersdor{ project appointments, 317 
Radiation processing, current status and future 
prospects, 260-5 
source development, 203 
Radiation sanitation, elimination of pathogenic 
microbes, 306 
Radiation sources 
See Sources 
Radiation sterilization 
See also Radiation pasteurization 
medical supplies, 263, 316-17, 321-8 
program development, 264 
Radiation targets 
See Targets 
Radio Corporation of America, isotopic gen- 
erator testing, 193 
Radioactive materials, ownership, regulations 
change, 93 
regulation by states, 93 
use in consumer goods, criteria for approval, 
313-15 
Radiochemical separations, development of 
fast, use in activation analysis, 333 
Radiography, applications of radioactive liquids 
and gases, 274-5 
factors affecting sensitivity, 57 
gamma-source development, 67-70 
isotopes application to, production and 
properties, 56 
results using "Pm source, 61 
source development for medicine and in- 
dustry, 55-70 
Radioisotopes 
See specific isotopes 
Radiopasteurization 
See Radiation pasteurization 
Radiophar maceuticals, medical uses, regula- 
tions change, 93 
production, Squibb plant completed, 95 
Radiosterilization 
See Radiation sterilization 
Radium, use in medical diagnosis and therapy, 
287-92 
Radon, use in medical diagnosis and therapy, 
287-92 
Rare earths 
See also specific rare earths 
determination in meteorites by neutron 
activation analysis, 335 
elution order in ion-exchange systems, 3-4 
recovery from fission products, 222 
Rats, models of calcium and iron metabolism, 
299 





362 


Reactors 
See also Blanket reactors, Carolinas- 
Virginia Tube Reactor (CVTR), Chemonu- 
clear reactors, Compound reactors, and 
Romashka reactor 
irradiation services, price changes, 317-18 
radiation chemical production in power, 
267-9 
radiation-thermal cracking of hydrocarbons, 
270-2 
radioisotopes production in various coun- 
tries, 231-7 
requirements for semiconductor irradiation, 
153 
use, for activation analysis, 331, 332-3 
in agricultural studies, 305-7 
in neutron-capture therapy, 292 
in radioisotope production, 202 
Recoil chemistry, role in tracer methodology, 
203 
Reentry 
See Atmospheric reentry 
Reentry Flight Demonstration No. 1 (RFD-1), 
description, 354-5 
Reentry Flight Demonstration No. 2 (RFD-2), 
launch announcement, 192 4 
Refrigeration, of strawberries, effect of delay 
after harvest, 51-2 
Regulations 
See also Licensing 
medical uses of radiopharmaceuticals, 93 
ownership of radioisotopes, 93 
requirements for radioisotope-container 
labels, 192 
shipping of radioisotopes, 176-9 
Relays, radiography using kr sources, 66 
Reproduction, tracer applications in animals, 
304 
Republic of China, radioisotopes production in 
reactors, 233 
Resins, ion exchange, development of scintil- 
lating, 37-41 
radiation decomposition, 2 
Rhenium, determination in lake waters by neu- 
tron activation analysis, 347 
Rivers, bed-variation measurement, 140 
flow measurement using radiotracers, 135-6, 
185-8, 245-7 
sediment-density measurement, 124-5 
Roads, tracer use in surfacing problems, 251-2 
Rockets, development of motors using isotopic 
heat sources, 202-3 
Romania, radioisotopes production in reactors, 
235 
Romashka reactor, description, 284 
Rubber, use in segmented flexible-tube count- 
ers, 36 
Rubidium-86, properties as hydrological 
tracer, 135, 241 
Russia 
See Soviet Union 
Ruthenium-106, properties as hydrological 
tracer, 135 


Safety 
See also Accidents 
precautions in radioisotope production, 
shipping, use, and disposal, 174-81 
public relations in radioisotopes use, 185-8 
radioisotopes vs. other items of commerce, 
172-4 
shielding requirements for isotopic power 
sources, 72-80 
of SNAP devices in aerospace applications, 
350-5 
thermoelectric generators, 280 
Salicylaidoxime, use in fission-product extrac- 
tion, 223 
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Samarium-147, use in vitreous enamels, 160-1 
Samarium-153, use in chest radiography, 
69-70 
Sand, transport studies using radiotracers, 
138, 248 
Savannah River Plant (SRP), production, of 
Co since 1955, table, 11 
of Co sources, cost data, 88 
Scandium-46, properties as hydrological 
tracer, 135 
separation and purification, 295 
use in sand-transport studies, 138 
Scandium-48, separation and purification, 295 
Scanning, use in medical diagnosis, 289-90 
Scanning equipment, development for use in nu- 
clear medicine, 288 
Scintillation counters, design for Cu-ores 
sorting device, 31-2 
development for use in nuclear medicine, 
287-8 
Scintillation detectors, development and ap- 
plications, 205-6 
development for use in nuclear medicine, 
288 
Scintillators, development with ion-exchange 
properties, 37-41 
Screwworms, eradication by radiation steriliza- 
tion, 305 
Seafood, irradiator dedication, 195 
Seawater, desalination, use for irrigation, 307 
diffusion into freshwater aquifers, 129 
4-sec-butyl-2-(a-methylbenzyl) phenol, sol- 
vent extraction of cesium, 112 
Sediment, density measurement in lakes and 
streams, 124-5 
* density-meter development, 316 
movement, on beaches, tracer studies, 125-7 
in rivers and estuaries, 138, 248 
Selenium-75, AEC production withdrawal, 317 
use in Japanese medical field, 170-1 
Self-diffusion, studies using radioisotopes, 209 
Semiconductor detectors, development and ap- 
plications, 206 
Semiconductors, neutron transmutation doping, 
149-57, 264-5 
production and properties of radiation 
processed, 262 
self-diffusion studies, 209 
thermoelectric-conversion characteristics, 
278-9 
Separation processes 
See also Fluidized-bed separation, Ion ex- 
change, Isotope separation, Radiochemical 
separations, and Solvent extraction 
description for Hanford Waste Management 
Program, 111-18 
development for fission-product recovery, 
215-17 
radioisotopes for medical use, 294-5 
thermal-diffusion enrichment of tritium, 
254-6 
Shielding, requirements for isotopic power 
sources, 72-80 
Shipping, safety regulations, 176-9 
Shipping casks, description, 218-20 
Shipping containers, design and safety, 177-9 
Silica gel, use as fission-product ion exchanger, 
228 
Silicon, determination in coal by neutron acti- 
vation analysis, 335 
transmutation doping of semiconductors, 
149-57 
Silicon systems, Ge-Si, thermoelectric-con- 
version characteristics, 278-9, 282 
Silkworms, physiology using tracers, 305 
Silver, determination in lake waters by neu- 
tron activation analysis, 346 
Silver-111, separation and purification, 295 
SNAP 


See Systems for Nuclear Auxiliary Power 
(SNAP) 





Snow, water content and density, radio-gage, 
development, 41-7, 132, 247 
Sodium, determination in lake waters by neu- 
tron activation analysis, 346 
use in nerve-action studies, 300 
Sodium-24, capabilities and characteristics for 
process application, 261 
determination by photoneutron counting tech- 
nique, 343 
properties as hydrological tracer, 134 
use, in flow measurement of surface waters, 
135-6, 246 
in insect studies, 305 
in medical diagnosis and therapy, 170-1, 
287-92 
as sediment tracer, 126 
Soil, fertility studies, 302 
ion-exchange mechanisms, 302 
moisture- and density-gage development, 
247-8, 302 
moisture-movement dynamics, 130 
Solvent extraction, behavior of nitrosylruthe- 
nium nitrato complexes in TBP-HNO, 
system, 230 
fission-product recovery, 216-17, 218, 
221-3 
phosphorus-containing acids properties, 
228-9 
procedures for *Y processing, 15 
technetium behavior in aqueous solutions, 
229-30 
use in Hanford Waste Management Program, 
111-18 
Solvents 
See also specific solvents 
effect on scintillating ion-exchange resins, 
39 
Sources 
See also Beta sources, Gamma sources, 
Heat sources, Neutron sources, Tele- 
therapy sources, and X-ray sources 
capabilities and characteristics for process 
application, 260-2 
development, medical and industrial radiog- 
raphy, 55-70 
preparation and testing of 2p. 311-13 
use in agriculture and food science, 
302-7 
Soviet Union, fission-product recovery pro- 
cesses, 220-4 
isotopic power source development, 282-3 
operation of ‘“Ce-powered weather station, 
316 
promotion of radioisotopes use, 194 
Romashka reactor description, 284 
Soybeans, translocation of assimilates, 303 
Space, radiation levels encountered, 74 
safety of SNAP devices in, 350-5 
Spacecraft 
See Gemini III 
Spain, radioisotopes production in reactors, 
235 
Squibb (E. R.) & Sons, New Brunswick, N. J., 
radiopharmaceutical plant completed, 95 
Stable isotopes 
See also specific isotopes 
separation methods, 237-8 
States, regulation of radioactive materials, 93, 
192 
Steel, radiography of thin tubes, 274-5 
Sterilization 
See Radiation sterilization 
Strain gages, inclination determination in road 
surfaces, 251-2 
Strawberries, gamma-radiation effects on 
Shasta, 50-3 
Strontium-85, production withdrawal by AEC, 
93 
use in Japanese medical field, 170-1 
Strontium-89, price increase, 317 
properties as hydrological tracer, 134 
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Strontium-90, availability prediction, 278 
capabilities and characteristics for process 
application, 261 
characteristics of shipping facilities, 
218-20 
concentration processes at Hanford Isotopes 
Plant, 111-15 
development as beta source, 160, 164, 276 
dose rate from enameled sources, 162-3 
production capabilities and costs, 119 
properties, as hydrological tracer, 134 
for use as heat source, 101-2 
recovery processes, 201, 215, 218, 223, 
224-5, 226, 227 
use, in groundwater studies, 137, 242 
in medical diagnosis and therapy, 287-92 
in SNAP generators, 94-5 
in vitreous enamels, 160-1 
Strontium titanate, use, in beta irradiators, 
164, 167 : 
as power-generator fuel, 101-2, 280 
Styrene —methacrylic acid polymers, irradia- 
tion grafting on polypropylene, 163-4 
Sugar cane, translocation of assimilates, 303 
Sulfolipids, structure determination using 3g 
296 
Sulfonic acid 
See Hexadecane sulfonic acid 
Sulfur, removal from coal, 24-7 
Sulfur-35, determination in hydrogen sulfide, 
258 
separation and purification, 294-5 
use, in insect studies, 305 
in medical diagnosis and therapy, 
287-92 
in protein tagging, 298 
in soil-moisture studies, 302 
in sulfolipid-structure determination, 296 
Sulfur-37, determination by photoneutron 
counting technique, 343-4 
Sutures, radiation sterilization, 263, 316-17, 
321-8 
Systems for Nuclear Auxiliary Power 
isotopic generator testing, 193 
operational systems description, 280-1 
RFD-2 test, 192 
safety in aerospace applications, 350-5 
use in navigational aids, 94-5 


(SNAP), 


T 


Tantalum-180, availability and cost, 194 
Tantalum-182, use in medical diagnosis and 
therapy, 287-92 
Targets, fabrication at ORNL, 5-8 
materials evaluation for “Kr radiographic 
sources, 63-6 
types available from ORNL, table, 6 
TBP, use, in fission-product extraction, 
221-4 
in technetium extraction, 229 
TBP-HNO; system, nitrosylruthenium nitrato 
complex behavior in, 230 
Technetium, concentration from aqueous solu- 
tions, 229-30 
Technetium-99, electroplating methods for 
target fabrication, 8 
processing at Hanford Isotopes Plant, 121 
recovery processes, 217, 218 
Teletherapy sources, use, of "Cs, 292 
of "c, 291-2 
Teletherapy units, radioisotope, estimate of 


worldwide use, 292 = 
Tellurium-132, properties and production, 
83-4 


Separation of '*1 from, 84-5 


conversion characteristics, 278-9 
Textiles, radiation processing, dyeability im- 
provement, 265 


Tellurium systems, Pb-Te-Sn, thermoelectric- 
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Thermoelectric generators, development, in 
Soviet Union, 282-3 
in United States, 277-81 
electrical characteristics, 279-80 
fuel encapsulation, 278 
power flattening, 280 
Russian, operation of automatic weather sta- 
tion, 316 
safety, 280 
shielding requirements, 72-80 
Thermoelectric materials, performance char- 
acteristics, 278-9 
Thickness gages, choice of most suitable ra- 
dioisotopes, 256 
Thorium-228, processing at Hanford Isotopes 
Plant, 121 
Thyroid glands, radioiodine-uptake tests, 288-9 
Tin, determination in Al and Pb by neutron 
activation analysis, 348 
filtration effect on Kr X-ray sources, 64 
Tin-113, AEC production withdrawal, 317 
Tin telluride, thermoelectric-conversion 
characteristics, 278-9 
Tobacco, translocation of assimilates, 303 
Toluene, effect of scintillating ion-exchange 
resins, 39 
Tracers 
See also specific isotopes 
activated coal, injector description, 21 
development and applications, 203-4 
selection for hydrological studies, 133-5 
specific applications in hydrological studies, 
135-40 
use, in activated coal impurities, 24-5 
in agriculture and food science, 302-5 
in biology, 296-300 
in civil engineering, 251-2 
in groundwater hydrology, 129-31, 241-4 
in hydroelectric turbine rating, 127-9, 
356-7 
in the mining industry, 18-34 
in ore concentration, 27-34 
in petroleum-recovery studies, 131-2 
in soil-moisture migration studies, 130 
in studies of beach sediment movement, 
125-7 
in underground water-storage studies, 
130-1 
in water-pollution studies, 248-9 
in water-resources studies, 124-40, 245-8 
Transistors, maximum allowable radiation- 
dose determination, 74 
neutron transmutation doping, 149-57 
Translations, production and applications of 
isotopes, 95, 97, 195-6 
Transuranic elements 
See specific transuranic elements 
Tributyl phosphate 
See TBP 
Tritium, determination in ethane, 258 
enrichment, thermal-diffusion separator 
description, 254-6 
production, 202 
properties as hydrological tracer, 133-4 
tracer applications, 203 
use, in animal pathological studies, 304 
in dating, 132, 192 
in flow measurement of surface waters, 
135 
in groundwater studies, 137, 139-40, 241-4 
in human total-body-water studies, 301 
in labeling organic compounds, 310 
in medical diagnosis and therapy, 170-1, 
287-92 
in nucleic acid tagging, 299 
in petroleum-recovery studies, 131-2 
in reproduction studies, 304 
in underground water-storage studies, 131 
Tubes, flexible, use in Geiger-counter con- 
struction, 34-7 
radiography of thin, 274-5 








Tungstates 
See Ferrocyanide tungstates 
Turbines, hydroelectric, flow gaging using 
tracers, 127-9 
Turkey, radioisotopes production in reactors, 
236-7 


U 


United Arab Republic, radioisotopes production 
in reactors, 236 
United States, fission-product production 
status, 215-20 
isotopic-power-source development, 277-81 
radioisotope production and utilization, 
201-7 
United States Rubber Company, fission-product 
recovery-plant proposal, 316 
Uranium, effectiveness as ®Co-source shield- 
ing, 78-9 - 
extraction mechanism into phosphorus- 
containing acids, 228-9 
ion-exchange separation from fission prod- 
ucts, 227, 228 
isotopes-separation methods, 238 
Uranium-232, processing at Hanford Isotopes 
Plant, 121 
Uranium ores, sorting from wastes, 27 
Uranium oxides (U;O,), properties as X-ray 
source-target material, 63-7 
Uranyl] nitrate, freezing out from fission- 
product solutions, 228 
USSR 
See Soviet Union 


Vv 


Vacuum tubes, radiography using "Pm source, 
62 
Van de Graaff accelerators, use in radio- 
sterilization facilities, 325 
Vanadium, determination in lake waters by 
neutron activation analysis, 346 
Velocity, measurement and control, use of 
Mossbauer effect, 145-6 
Vitamin C 
See Ascorbic acid 
Vitreous enamels, composition and properties 
of beta source, 160-1 
dosimetry of beta source, 162-3 
Vitro Engineering Company, New York, negotia- 
tions on Novawood facility, 195 
Vulcanization, induction by radiation, 211 


WwW 


Waste disposal, commercial firms listing, 181 
evaluation using tracers, 249 
licensing for land storage, 193 
safety considerations, 179-80 
Wastes, chemical processing, Hanford Pro- 
gram, 99-122 
ion-exchange reprocessing, 227, 228 
Water 
See also Groundwater, Lakes, Rivers, and 
Seawater 
attenuation of beta and gamma radiation, 159 
carbon dating, 139-40 
dating, use of tritium, 132, 192 
determination in soils, 302 
diffusion at saltwater-freshwater interface, 
129 
DWICA description, 132, 205 
flow measurement, in porous media, 129-31 
of surface, 135-6 
through turbines, 127-9 
measurement in snow, radio-gage develop- 
ment, 41-7, 132 
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Water (Continued) 
mineralized, rate of flushing from aquifers, 
129-30 
pollution studies, 248-9 
resource studies, radioisotopes applications, 
124-33, 245-8 
storage capacity of underground reservoirs, 
130-1 
Weather stations, automatic, operation of Rus- 
sian, 316 
Weeds, mobilities of labeled herbicides, 303 
Weightlessness, effects on human blood cells, 
311-13 
Welds, radiography of thin, 274 
Wheat, translocation of assimilates, 303 
Whole-body counters, development for use in 
nuclear medicine, 288 2 
Wireworms, movement tracing in soil, 305 
Wood, use as fission-product ion exchanger, 
227 
Wood-plastic material, production, facility- 
design negotiations, 195 
production, properties and applications, 
263-4 
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Worms 
See specific worms, e.g., Screwworms, 
Wireworms 


X 


X-ray sources, design, spectrum, and ap- 
plications, using Kr, 62-7 
using ‘“"Pm, 58-62 
development and applications, conference, 
190-1 
development of beta-ray-excited, 57-67 
evaluation for process applications, 262 
human dose rates from diagnostic, 173-4 
production, properties, and uses, conference 
program, 95-6 
X-ray spectra, measurement, from Sk, 
sources, 63-6 
from "Pm sources, 59 
Xenon-133, recovery processes, 217, 218 
tracer applications, 203 
use, in medical diagnosis and therapy, 287-92 
in tubing radiography, 274-5 
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Y 


Ytterbium-169, use in chest radiography, 69-19 
Yttrium, extraction mechanism into phos- 
phorus-containing acids, 228-9 
use in ion-exchange purification of "Pm, 3 
Yttrium-90, ion-exchange recovery, 227 
solvent-extraction procedures, 15 
use, in medical diagnosis and therapy, 287-99 
in megarad beta source, 276 


Z 


Zinc, determination, in Al and Pb by neutron 
activation analysis, 348 
in lake waters by neutron activation analyse 
sis, 347 
Zinc-65, AEC production withdrawal, 317 
properties as hydrological tracer, 135 
Zirconium hydrous oxides, use as fission- 
product ion exchanger, 228 
Zirconium phosphate, use as fission-product 
ion exchanger, 224-5, 228 
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